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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent image quality 
deterioration involved in Image reading by accurately 
interpolating the pixel data of a connection part of 
CISs omitted in reading an image without damaging the 
frequency characteristic of the original image in a 
scanner, etc., for connecting a plurality of CISs and 
reading an image for one line and also to easily and 
fast perform corresponding processing. 

SOLUTION: There is no corresponding read element 
because of being located at the connection part of the 
CISs, a position where pixel data that should exist are 
omitted, namely, an interpolation position appears in a 
line of actually read pixel data in a fixed cycle, and 
therefore interpolation data calculated by applying a 
cubic function convolution method to horizontal 
peripheral pixels is inserted in a place where the 
position is detected. A set of filter coefficients used 
for an interpolation operation can be changed by an 



image utilization aspect such as to display an image or 
to print the image in addition to a distance between a 
pixel to be interpolated and Its peripheral pixels. 
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iBiSFBiiis^tijx^-eii. Butac i s y 

i sicp^ 

-sc I 

LTSitb-r«.c <t t-r 

[0 0 2 9] CCDIf^^l 0lcfB«<0fSB^lcJ:;h.tf. C 
I S (D iilSgpSi- 1C &tz-:>tztzlsb 1C ^ tL7j: *N o fc ® 

• acmS+tT, 4:*3&*'<^<4aictfA5?4x*c 

[0 0 3 0] IS^«1 1 (ClB«(DfgBJ|cA'*'i>® 

mriaiS^«9^f=id:f»^«i oicfB«<o 
^Bj(cfc'tx-c, Mia^tFBi^-Srft/Sxgr-tt. friBli® 
<i«1^adXST*:^tb$;h.fci4fi<OaHtJ(D'>7<f < <t=fe 1 O 

-ocomm^—si 

LTMia:Sim LT I'-i)®^^-' S i -5 C t 

[0 03 1] COiS^iSl 1 lclfittrof§BJlcJ:;tT.lS. C 
I sa>)Si|s£gl5Si'lcS)fc-pfcfci6lcKtf^®{f>tL^i:A'ofc® 

® astir, :$:*fc^-<^<ia(c»ASti 

^ o 

[0 0 3 2] ^fz. W^jai 2ICfBtta)S§B^|CA'A'*® 
^taw^ai 0*fc(iif3}?«i 1ICIB» 
<osiB^ictjL>r, msBiifeiT-si#j$xfir(d:, mriac 
I i sic^g-ri>c i 

s (Dg^D(Dgg*-®t y m=f-t(Dmm\z 1 1 zsi^x^mom 

m^—it <0 3 s.® Si ^#fig-r <5 Jb'^ 3iS-r 

[0033] 2lC|Baro»B^|Cj:tlrt, C 

I sro*iisgi5StriS^®iy^^<ofelPi*<<!:aK t,L'iat' 

rt'SA'lcJ:or, «®fl#lc®ia@^<D3*.(0i:'(0®^ 



S ti -S 0)*' IS -5 , 

[0 0 3 4] ifjjtlll 3(C|Btt(OfEB3lC*NAx§® 

friaiiiR^i o^fciiw^iai kcib# 
(0i6®icfcL'r, HiifaiiW3"-Sif^j5Exsris, 
ic j: oTissstifc^gic=t <t rSi^xmmomm^-^ 
(D 3 *><Dii<Dmm^-if ^#®-r ^ A'S 5^:rr s c t ^ 

[0 0 3 5] CCDli^ai 3lC|BttCD^B^|rJ:tlli, IS 
sstiri'^mgics:or, «FBiB$(c®ja®^(D3*.<75 
if S tl-5) (D A'A^MiS -5 = 

[0 0 3 6] Sfc, if^in 4ICfBtt£D^B^|C*'A'-5® 
mriatt^jsi o^fciii»*«i iiciBm 
(C|gB^lcfc'L^r, fnafflPBiT-siffijExisrii, 
etl*:®^*<®®±(cg^ $ tl-s *Nfflijfi±(c W®|J S tt -S 
A'lc J: ■oX^}R<DMM't^ — ^ (D 3 S><Dif(D®^'x — S' $■ 
#fi§-r-sA'^ 3iS-r -5 c ir ^iftstii-r-So 

[0 0 3 7] C<D!»^«1 4(C|Bm(Df!WICj;tlli, K 
f>ti/=®'^*^^^ S ti-5 (DA'En^il S tii)<03ti'lc ^ o 

r, ffl®B#lc®j2®^(D3S)<0if(0®^A<#®StL-SCD 

A^AmU^o 

[0 0 3 8] ^tzs »#JS1 5lClBtt<0||BJ|CA'A'^H 
fjtaw^^i o^tz\t»^^^^ iictB« 
(D^BjicfcL'T, WiBitrB'13^— siffi^xigrii, mriac 
I s(Dm'^(om^m*'jm^tmmc i sicp^fg-r-sc i 
s y i: (oPbIpiic 1 1 ■3^,^r «gfe(o® 

[0039] C<0it*«1 5ICfB«(D^B^|Cj:tl(S, C 
I scDjafggpstr^ii^ffij ym^<DFBiPS6<®s i m^in± 
(cr^lNT t'-i. t ^li, ^•CD(iafc^gS[(0ffl^ir-S' A<ft 
fiE-JfASti^, 

[0 0 4 0] S7c, iS^^I 6lcIBtt(Df|BJ(cA'*'S® 
^^aiS73;ili, mrfBI»^il9~i»^iIl 4(7)L'rti*'- 
o|c|B«<DfEBJ|rfc'L'r, HtllBfflFBiT— Sif^J?EXgr 

[0 04 1 ] crolf^jai 6lc|Btt(7>^®lCj:tlli, ifL 
^ L 7=®mT=- S' li 3 ||?s a > ^ y ZL - '> 3 IC .fc 

oTffl^StlSo 

[0 0 4 2] ^fc, iSi^JSl 7(C|Btt(DIEBJ|cA'*'^ci 

>ei-siBi^isywsgisiB^<«tt:ii, «ia<j>®*3=- 
Si(05iJ(D4iA't>®^7^-SiA<AMLrt'-i)<igi^«ia-r 
-affiftnieitaxsi:, BiitBifFBHi«<$axgr*<tas 
1 ;A7c:^®cD®m7"— S' ^ urfi 
IBr^^Lr L'-i)®^"?— S' -SltfelT^— Sif^fiEx 

Si:, B^rIa^lFB1^4fisaxsrsastLfc<4glcB^rfB^« 
ra3^-S«f^fiExSrf^fiEStifc®*7"-Si Af-affl 
ra3"-Si|fAxai:, ^^AjfzXt^^^t-ri,o 
[0 0 4 3] Z.<nmilS.^^ 7lCfB«<D5|BJ|-J:tl(#, m 
f)tltE A' ofc®^<DfiSA<-t<0® 522<DHfSlcg|<j"^®i C> 




(cff A^^'So 

[0 0 4 4] i*3i?JSl 8IC|Hm(Dl®lfl|CA'A'*3 

mriEWs}?]! i 7 

lCaB«(D^B^|c*5L>-C. ffiaiira{4««feffixS7?tt. fl 
iBc I 

m-r—9 t^mc I sicBs^-r-sc i scom^om^m 

^ o 

[0045] C<0If^)Sl 8IClBtt<7)^BJ|cJ:*ilf, C 
I S (DiUSSSB^I- &tz o tztziblzMi^lSiibJIxtiit'^ z> tzM 

[0 0 4 6] ^tz. 1*^311 9IClBtt<Daie^(cA'A'^=l 

'-ytfzL—sim?i-m^)-simutimdmt. BtriHif^iii 7 

mom.m<D'ptj: < tt^ ■zxDmm^—si tsj:zfm^<D'p 
U< ti, 1 $#^LTBirlB^:^LTL''5 

mm^-^ ^ <t 

[0047] CCOli^]® 1 9lrtStt<DflBllCj:*llf. C 

I SCDjljSgP^lc3&7cofcfctf>lciS*.®C,;K**'o7c® 

^ o 

[0 0 4 8] ^tz. it^^2 0l~IBK<0f!BJ(z*'A'i>:3 

9ICIBtt(D^B^|Cj3L'r. MIBMPbI^- 
friBc I 

isc I sicpiljs-r-sc I s<Dm.^(D^^my)m=f- tom 
Mz^tzSl'>X^i3.<OMM-T—9<Do*>Oi£<DMM^— 
^ ^g-r i. c t 

[0 0 4 9] 2 OlclBtS(OS§BJ|cJ:+US, c 

T L' -S A'lc J: o r . fflPal B#lcJ§32®^CD 7 *, (D 
*<#Rg ^ *t-5 o 

[0 0 5 0] ^tz. iSjiclS2 1 lclBmcDaB^(c*'A'i)a 

>eo.— miBif^ai 8 
9(cfBtt(7)aiBlcfcL'-c, MIB^IFpI^— 

« c t -r-s, 

[005 1] xom^mz 1 lrtBtt<Df|BJ|cJ:^^l^. IS 

i: <0®*A<#R8 $ 4i S <0 A'A<S^C -S) , 

[0 0 5 2] ^tz. ii3ii]12 2|CfB«0>aiBlcANANi,=i 

^fciiw^jsi 9iciem®f§wicfc'L>r. friBifraf"- 



■S A'PBM-hl-EPBO^^X -S) *'!-<}: o (D 

5 ■^oaomm^-'^ ^#sg-r -S) - 1 

mtr^o 

[0 0 5 3] C(Di*^«2 2lC|E®(DfgB^(C.i:^^|^, m 
15 1> ^ ^ -5 <D A' EP©] $ tl -S (D *' (c J: •:> 

tj^Amu^o 

[0 0 5 4] ^tz. a*^«2 3lc|B«(D^BJ(cA'A'^=i 

^fcld:a»*3Sl 9lc|B«a>aBJ(cfcL'T. flsEliF^^- 
fiiBc I som.^om^m'om^tm 
me I s(-i^}s-r- 5 c I somiaom^fsn'-jm^f-tom 

Pile 1 1 -^t'T«3S(D®*7^— St €. c t 

tTS>o 

[00 5 5] C(Di*^«2 3(ClB»(AS|B^|Cj:*t(S, C 

I somi^Si^xm^M!i'jm^ommA<mmim^in± 
icMt'T t'-5 1 #ii, ■i-oikmizm&<Dfim^-‘$‘A<if 
m ■ i$A^H^o 

[0 0 5 6] iS^]S2 4 IC|B«<D^BJ(CAn*n^3 

>t:zL—iim^m^j^mj:iimmitit. miBit^jai i 
~I*^JS2 2(7)LvrtiA'-0|Zfa«<7)#§BJ|cfca'T. ffl 
stffjsx^-cii, mmomm^—mzm^o 
3 t xfiiBA^ 

LTL'-s®^^— st ^i^m-r^ c t 
[0 0 5 7] C<Ai*^Il2 4IZtBtg(7)leB^|cJ:^^(^, ^ 

m Ltzmm^—^ lA 3 ;AB 0 g)t=i y a >m\z^ 

z>XWSc^tl^o 

[0 0 5 8] -rnjt)*.. mrlBa*^^ 1 7 -aS^iS 2 4 a? 
t'-r*l-A'— OlcIBttCDflBJlcA'AN^ 3 > t°i— S' 

=&Xfi$zj>t°i-St|c||fT^1± 
S^nS7*^A^IBgJLA:C<S:l=cfeor. ^<r>fn'f=^A 
^ a > -S' P, ti-r JI^T ^ -fr i) C <t A<WtE i: 

■i>o 

[0 0 5 9] 

33 ve^-St IrUtr^-ti-ST^DSf 7 A^IB® Lfcn 

> fa.-s' y ’sjmu^m^t^oKfmAanmomm 
^mmizmm-r^o 
[0 0 6 0] 

(®a«asaa(DM— KOxTlifiK) 01li. C(D^B^ 

<D||l6<Dff$®l-A'A'^®^«asaa. F P 

(«¥«{, y')>ils F 

W <AiaefiES07?fc^„ l^®lC;^-rMFP(i. ASIJL 
r®^^l5£^IS^4'p‘— S?;^4rA*y— 1 0 1 i:. -<^ — 
o ^xm^^!^i^fzmm.^—k‘\z^t'5 
L'T. mT^Uk5^xmm±\zmmm^nxti.r,zf'} 
>St 1 0 2 i:A'e.^J$^F4xTt'-5o 
[006 1] -tLX, -<>— vX^V-^— 1 0 1 li^l 

y gp 1 o 1 a . m 2 ®aK.^i 5 y gp i o i 




b , 'V KSP 1 O 1 o . 1 O 1 d , 

Ole. ^lacTJjgjslP — ^ 101 f . m 1 a 

1 01 g. 1 0 1 

h 4- if I c * -P T It JS $ tt T t ' -S „ 

[0 0 6 2] 

O 1 clc-fe'v h^?^. JSila— 5 1 0 1 f (OIsllnlc<i:-D 
mSIJSjiliSSS 1 o 1 e$-t5c-roJgiM^F4xT. 

$ftgpi O 1 C(DjJSj||(D3^4'-e. >t®"E 

-KA<lSS$:h.Tl'-5)1i^limiil^iS»^®ygBl 0 1 

alcfcL'rOi^. 

lim 1 m^m^m y gp i o i a fc jc i/m 2 y 

gpi o 1 b<z)^:^icfc'L'T. 

fcCl4^ti'S)o 

[0 0 6 3] lgl ®^K.?^ffiygP1 O 1 ali. mi 

1 o 1 e±izm.A'‘titzmm(Dmmmm (** 
^xAiJ^SSir-r-S) . ^fcliHfaMili^SSl 01 e$ 
STm2 h*'^x 1 o 1 h_h^Sgj||$4X'5Jlffl 

<Das®^$. iftm^mm^tzt^itccDiz^^xm 

^mi>o m 2 H«gs*-®f y gp 1 o 1 bii®®^— 

Ji^SttSjgigmi o 1 e±^ 
88in$:tx-5))iiaa)Sffia«^. ^m^mm^tzt^itc 
IS K-r>— i;-tr>-y— ) (r<feorgs»^®i 

[0 0 6 4] 4fc. Z(4m2®^Ki^®iygP1 o 1 bIC 
li. 8 8firoii^®iy^^-$^m-r-S2 5®<o 

C I SA<. 

TiEfi^+irt'-Sc 

[0 0 6 5] ^fc. :^y 1 O 2li^5fe^ 1 o 2 a . 

u— y'— >i' H O 2 b . iSitS 10 2c. $e¥S 1 

0 2 d. ^Sgpi 0 2 e. |gi®*-tr-y I- 1 O 2 f . 

hH” 1 O 2 g4ifl::cfcortSJiE$*i-rL'-So 
[0066] 102a O*® (im=«Sff (0^-t± 

■f) (cj:oT-tiMcmm$*t. m 1 y gp 1 o 

1 a ^fc(im2®^g£a^azygpi 0 1 bX^^KSL^sHtz 

-I/— h 1 O 2 b 

r. z<r>^mmmit. 

O 2 c*'P> hd — *<tt$&$^x-S>Ci:lcJ:or hy — mt 
mmti^fzvi—mt.m.'w^^ 02 
d(=;J:-:>T^g)tt*yZ'V h 1 0 2 f 

te^^rofflSKiiSagp 1 O 2 o T? hd— 
SfIfthUd' 1 0 2 glcgpiffi^ 

o 

[0 0 6 7] (®^«lSSMcDllSfcJ:r/rtgP^fiE) O 

ss3j:i;wgp^j$ic-oi>TijiBj-r^„ 
J^Sl-A'A'^SS^SaS^Mli. UlTlZT^TsrxD^—y 

[0 0 6 8] ±I55 0<DP--'V hirli. 

^ y urs^y^— 



.y hi:. 

izHLi«ij:mm^(DiMi^mm^mTmmmm 

zL-yhi:. > 

h-r^)®«*aa.- -V hi:. X^^o 
[0 0 6 9] ±fB#i->v hli. ®«-x— 

h^'t'<£,'ic. mmmsizL-v ht. 

-'» hi:. hi:. ®#*a=P.-'V hi:A< 

‘S'MffliP-— 'V hlc^#SE^4xTl'-So 
[0070] (mm^—$‘$iimzL-^yh)mm^—^$ii 
mzL-^:/ hiCcky J3C4:h4^*^^^Si: LT liJJITCDck 3 
^it(DA^$>i>e 

[007 1] tztxi£. (1) 
m^isj±^i±i>izif>(D^—$'E$ismm (-i)zi±$S) . 

(2) 5* S> ^<D$EKl5aS. 

(3) a^^jasan (mi&zL-y hA^^^mm^—S'^ 

) . (4) mm'>yhmm 

h) . (5) ®««iiiss£?i«iis 

(6) ®^^<g®is (tztxii. 5 0%^tztt2 O 0% 

(oa^^fg) . (7) — 7x— X 

«is. (8) '>>jTji^/<y. • 

•s>:^p-bx • 3> hp— 7— 2 1 1 i:ro-< Zf^—-y 

X— X) . (9) /^7Uih-r— S'i:'>yT;Ufr— 

ir—^"j hS^ffiS. (1 O) hi:(7)d' 

Xx— XfllS. (1 1) ®^5aap.— X hi:<Dd' 
Xx— X®iS. 4if1?fc-i)o 
[007 2] h) hic 

J: y fc;i4:^7+L-i)fliSi: LT (iJilTCO J: x 4tCDA<fc 

^ o 

[0 0 7 3] (1) 

W^.i^5iy«lS. (2) CCD (C h a r g e Cou 
pled Device: 

'^(D^gisas. (3) A^D^i^mx<D^^ 

a. (4) 

xgiiiE-r^ffla) . (5) x^-vy— rffiiE«ia (isS 

[0074] h) ®^j«^y 

— fij®x::x.v h(-J:yfcC44x;h-‘5ffiai:Lr(y:liIT(D 
J: X 4ti<D*<fc-5o 

[O O 7 5] tri:x(#. ( 1 ) vX-rA ■ P > h P — x 
— i:(Dy'>^'-Xx— Xgi]ffll®a. (2) /N“xUih/<;^ 
gijffllfflia (/^xD-lU/^XirO-fV^i — Xx— Xgijfp® 
a) . (3) hx— yfijpsaa. (4) 'Xyriu/^ 

xgij»5aa (^isoii-gpvy TiU/K— h(Dgi)ffl)®a) . 
(5) p«9gp/^xy’>5»— xx— xgijffliffia (Sif^gptcD 
p -7 X Kfiit0ffla) . (6) p— *;h/'(xfijisiflia ('> 
XxA • p> hP— X — ge»$1i--5fci6(DROM. R 
AM. X;f > hx— 5«<DXX-tX*lJffll«Qa) . (7) > 

^y— • ;KD®f^gi]ffliS!ia o^y— -^':?x 




— • ;U^(D7-j7-bXfl]WfilS h 

A'^(D>^'J— • T-i7-t^S^(Op3<?^fo'C.^p-5® 

S) , (9) -T— ( / ■€ U — jS 

. (io) 

il^iiimfflS MmcDT^— SI^? UT. lj«x- 

fc'So 

[0076] ■:/ h) li^ffliS3.-'V Klc 

LxitaiT<D^oUt(r>t<^ 

[0 0 7 7] (1) 

. (2) x+v 

■#— rffliEiias 

S) . (3) MTFiaiE5!lS, (4) (5) 

±;^S:^iS)(7)ff3t^<&0iS. (6) 

m : mmy ':^^izMit) . (7) 

(8) (9) mmummm.. do) 

(11) K'V hiBg(4lgfiJi|lfilS (:6^y 

K'v h. £^y K'v h) . (12) 

(13) (fe#ij^. sitfijs. 

s) . (14) ^js^iaaiSs 

[0078] (lil^SiiZL^'V h) hir 

J:y i3Z)E»::b+i--5ffliS<t LTIiliiTO) J: -5 

-S. 

[0 0 7 9] (1) x>v':;2F7i«ia (-:?v4r 

— fflIEfilS) . (2) K'V hSlHgOfctoCDliiEffiS. 

(3) il^«#CD/^;UX$l]^avS. (4)/^7U;U^— 

■So 

[0 0 8 0] El2liC(D^B^0|y£(OffJ^|C*'A' 

IS 1 ISSISj.- 'V h 2 O 1 a tlS2S£ffitx- -V h 2 O 1 
b, mnr>-y— • 7l?— K ■ K2 O 2 a <t^2-b 

>■9— • tH— K • ^—"J b 2 O 2 b , IS 1 
ffl)gP2 O 3 a <tm2iii^^— S($l|ffllg|52 O 3 b. t$^U 

0 4a 

•fe-V-y— 2 O 4 b <tlii4f6LrL'So 
[0 08 1] ^-LT, ml# (ISiiSSiaxx.v h2 0 l 
a. ISHr:^-y— ■ tH— K • XX-v h 2 O 2 a, IS 1 IS 
s«*flffliei52 o 3 a. 

0 4a) li, 01 lc5^-rm 1 iS^Bg*-® y S|5 1 O 1 a IC 

j:oregi^siF,*tfcji®sigi-«-rsffiss, (m 
2^®ZLx:-y h 2 O 1 b, #2-fe>-y— ■ tH— K • =L- 
"jhZOZh^ IS 2 SI ^^— $1 *)Jffllgp 2 0 3 b, mzm 
^«lS::^P-ti-;/-9-^2 O 4 b) lim2ai^®Ki^l5!y$|J1 
O 1 blrJ:-:>Tggi^®t)4t7cSDiiS^lcJPl-r^ffiSS, 

LTfcC7j:5„ ^fc, ^1/^^U)U/^X2 
2 O a i:IS2/\*^ L/;U/^;t, 2 2 O b tS^tELTSb'y , ■?- 
ti-PHSSiS^, S®iS<®^f£)ilf Sf=i()CO/<X"Cfe 



S) o 

[0 0 8 2] JlSS^3t^W(z|Sc«^|Sl^mi Bgffix-'V h 
2 0 1a- m2Kaja.X-v K 2 O 1 bli, 5 ^ 

— fe'<feu:u>XA'e,«fiE^F+i., mmizM-r^^yzfmii 
<DSW3t$ 5^ — fccfet;L/>XlCj:r5T, -^-tL-PtLlS 1 
■tl Vi)-— • tK— K • O-X-;/ h 2 O 2 a ■ %Zil>-*)— ■ 
K • xzi-:/ h 2 O 2 b±(DS3tiR^lc»3t-r-i)o C 
m 1 -tr>-y— - :1?- K • xx-v h 2 O 2 
a iCfct'TliCC DT'&y , B2-b>-y— • if— K • X 
X-;/ h 2 O 2 blCfclNTliC 1 S-efe-So 
[0 0 8 3] 

IS 

1 -tr>i^— ■ if— K • zL-y h 2 o 2 a • IS2-tr>-y— 
■ if— K • ZL-y h2 O 2 b*'t,-?-*1--?*l,mi iS^TT- 
^mmuzq 3 B • IS2Si^^— ^®|ffl)gp2 O 3 blC$E 

[0 0 8 4] C;h-f>miiS«^— ^ftl]®®20 3a - IS 
2®«T— ^$IJPS|2 O 3 bli, ^figSg^/f-rX (MS 
XX -V h) ■S'/fXPsKcfclt.SiS^Tr— 

^$«^-r-5c IS 1 -tr>+»— • if— K • ZL-y h2 O 2 
a • ®2-b>-9— ■ if— K • XX-V h 2 O 2 b A'e>te)|| 

2 O 3 a • IS2®^T— ^fl)ffllg|52 O 3 b ^i^r, 
IC*1®^«lSXD-t:-V-9— 2 04a -IS2®^SaSX 
p-tr-v-y-— 2 0 4 blcfEit^ti-So 

[0085] -g-Lr, ® 1 M^SttSXP-fe'V-y— 2 O 4 
a • ^2®^5!VSXP-t'Vy— 2 O 4 b7?, 
ttl^eaf iJ'St ^Mt#-sfl>*^fbl= i: 

t>*x7=®gT— Si ^SSPgpdgjSf S>fc«)<7)®S®S 
^fc'CiEf^o itcfc, S®E«fflcom2®^ffli3SXP-b'y 
■9—2 0 4 bli. Cl S(7)i$SsSgl5Si’(ci3l+€)^i^x— $1 
®lirBlt,fcc^Ea*<, cirlz-DL'Tli^EE-r-So 
[0 0 8 6] Ml ®«®3lXP-tr'y9— 2 0 4 a • IS 2 
®^®SXP-b->-9— 2 O 4 bt?<D±iBffllS^05®^T 
— $ili, C(DMFP^1g¥gi:LrgfflLTL'-Sii'& 

( rzie-^-Kj *fiSS3F4xTL'^«^) icii, 

■ 9^— 5i$ljepSP2 O 5l-injH$it-S)o -tur, 
t'^i- • 7^— Si$lJiPa52 O 5T- K'V biHSIC||-r-S^5Q 
SfcJ:i;K'y h$-:^ll-r«)7Eto(;)/f)UX$l|^^S3CJS-:> 
-C, fg^xx-:/ h (x>i;» 2 O 6(-J:-3rlE¥ii®± 

[0087] ^fc, CCDMF P^X^-V9— t 
LTl'-Sli^ ( =E— Kj A<16S^HTt'-S 

li^) icii:, ±IB«&a^<D®^x-SiliMi ®gx— $i 
f!lffilgP2 O 3 a • M2®^x— ^*llffllgP2 O 3 b^Jj:!/: 
U)U/fX 220a-220b LT, ®^;< -=E 

y— • T-9-trXftlJfflIg|5 2 2 1 lCiiie>4x-S„ 

[0 0 8 8] ®^y ^y — • Ti;-tz^Mm^z z i (*> 
^y— • ^i^x— )U 2 2 2 ^/f'vXr — y— <b LT 




51-g|5(7)/<— V:^;U • =i>tfa.— ^ (PC) <t*(0 
LT±IBiiI«^— S' ^InSI-r 

[0 0 8 9] ^cfc\ ^iiE-r-s rtiPs^il^— Kj -v^ riipp^ 

^^-Kj , rs;?:^-Kj r:i:K^-Kj , fc-5t' 

I* rx^-V^— ^-Kj ^P rat°— Kj ^firtL'o 

fc=&aiSSli. ^ft/^t-)U2 3 4^tft-LT33C'Jc5, * 
yi, v;^^A-zi>hP — x—2 3 1liROM2 3 3l- 
»*rt$+lfc3#’DX*5A$-R AM2 3 2(C|Si^aiLTlltT 
CCDM F P^t$:a)l!if^ro$iJ®^fc'C^i:L'. 
:^P-trX • P> hP — X— 2 1 1 l*ROM2 1 3(r^&jift 
R AM 2 1 2|cS!<?#.tH LTH^t-^-S 
CtT7> iS^^— S'(D3iE+Lro$i]{®^fc'CJS-5o 
[0 0 9 0] o^ic, El 3 liEi 2 mMrnwm(D 
l^21i^«ia^P-b-y-y— 2 O 4 b<7)/\— KC'xT^fiE 
^^■riftB^EI-Cfc-So H2S^®l3l3^aiZ-y-b— 2 O 4 

b(i«iaea)Afcb*7K— K3 0 1 
SiOA^iScfel/ai^^ffmiciSS-r-S C i: 

[009 1] Aai*7K— b 3 O 1 tS^-r-SJ:5 

lcrtgpic/^x • A-f 'v^/a— *;u • /^'j— i ¥3 o 2 
•ffiffl-r-5)^^ U— $i/^A(Di^SS^> 
^U— $l]wei53 O 3(CfcL'r«ffl|-r^o 
S'fccbt;ai*<Dfc 4 ()CDT— S*li. /<A • A-f-v^^/P — 
*)U • >^'J— 113 02^/'?>>At— • — tLT 

4SSrt^4x^o 

[0 0 9 2] :^P-fe'y-y— • T u— SP3 O 4lrfc 

t'T/^A • A-r 'V^/P — *;U • >"£')— 1¥3 O 2(Cte 
S'(c>Pt-r-5=&fi®iS^i3C^fLv ttJ* 
S') ^Hjg/^A • A-f 
P— *)U • U— H3 O ZlZ^m-t^o 

[0 0 9 3] Cfl)-:^P-tr •>+>—• TU—g|!3 O 4 li, M: 
t$:Wl-(d:El4lc^-f R i 1 05 K;uOx7’:^P-b'V-9— 

ic<fe-^ri|3K$4x-5)o c©:^P4z'yy— (is 1 MD (s 

ingle Instruction stream 
Mu I t i p I e Datast ream) 12'^P't’> 
■0— T'fey. S'icSi4Lrm-(D^^^3t5ijic 

Hft$ 1 i-- 5 t 0 )-p|?)or, ItSfecD^^P-tr-vi)-— ■ xupt 
>b (PE) 

[0 0 9 4] ^ya-ty+h— ■ xupt > hli-x— S'$-4S 
Sft'i-SUi/A-S'— (R e g) 4 O K (fe<7>:^P-b’y+>— 
• xu> > h©l^i?AS'— |cTS 7 -feA-r.i)fcAa>V)U^ 
(MUX) 402, /<uji^'>y^— (sh i 
ft Expand) 403, (ALU) 4 

0 4, (A) 4 0 

5, r4PxAU— S' — 4 0 
■5-r>7Hx'J— ■ Ui?AS'— (F) 4 O 

[0 0 9 5] #UvAS' — 4 O 1 liT KUA/<Afci(/ 
S'/^A CJ— K^) 



•5x— S' Ui?A^ — 4 O 

S;H»S4 o 4(cA*$^x, ;HS«iSi!SS(iT4riAL' 

— S'— 4 O 5lc^&ji(lj$;h., ^Fblc^VTHxy— • UvA 
■S' — 4 O 6 ("— ‘J — • (✓'i? 
AS' — 4 O 60)rt^^®y ttl-rci-e, S4^x— S'lci^ 

f i) «iS!iSSm ^ ^# 4 C <!: A< -e # ^ c 

[0 0 9 6] ^i^p— Kii#rf’p-t-v-y— • xixpt > h 
lc|^-rt^T*-^Ai)A<, mm<DMM^—$>ltzfa-ir‘:/->)- 

- • xbpt> hcT<!:(=S'i' 5 <)(@T'-^A- 5 o ^-LT, KS 

• xUpf > bOU'irXS' — 4 O 1 05 

F»q^$R';ir^-:fuS7-y— 4 o 2 icj:or#R§-r-s>ci: 

T*, 3£5iJ;H#$fc'C'it', ;H#^g^li#T4rxAU— S' 

— 4 O 5(Ctii*-r^o 

[0 0 9 7] 7c<!: AliiS^x— S' 1 7-f >S)-^ 

=&ilig:rt(c:7a-fe-v-y— • xu> > hlcKML, 
KT*;isa:flis^iifT$-fr+i(i, 
i y 1 x-f :^» 0 >fliSifgmA<t#b) 

it ^ ^ ^ I*— ^ o 

[0 0 9 8] j&fc, Tfp-b'V-y— • TU— gP3 O 4ICfc 
It -5S!iS¥IIHP«iS0)fci()(D/'?x ^ — S' — i:*05^— S' 
(i, E13(C^Lt::^PSf5ARAM3 O S' 

R AM3 O C<D:tDSfpARAM 

3 O 5-lpv^— S' R AM3 O 6(0rt#li, El2(C^-r:tP 
Hz A • P> hP— ^ — 2 1 1 A'ii'>'JT;U/HA2 1 O^ 
JlCrttA h • /H'VXt — 3 O 7(rS'''t7>P— K$itt= 
P5 # t£ t -C S> -S o 

[0 0 9 9] -p^ic, H5(iEi2(r^-r, mmmi^mcD 
^2iMi^f&mzfa-tyi)—2 O 4 b05liJlE$tit6Mlc^ 
-riftBJElT*S)-5c m2SI^t'— S'*i]fflg|52 0 3 b3b'f,m 
2iii^ffliS:tPH: •i»-b— 2 O 4 blcAtl LtdSl^t^— S' 
li, 1 AtH' ^S*- Ax— A (I/F) 50 1^ 

IgTA^Vt— IHtffllSgPS O 2r%(Eill^it-S, 

[01 00] A4p Vt— iS^filSSP 5 O 2 (i, ^ 

i^fcl^«v"-S'0)^^b<^^ii^IE^^5c^^5o miiMlcii, 

->X— >A*MiEg»5 0 2 a iri oT '>x— T-f 

ffilE^, c I sMraSPSo 2 bici-pr^iit-r-sc I s 
fflFsIffliS^, A4P-Vt— rffliEgPS O 2 clri-oTA^F 
Hrt— rffllE^, MT F^iESiSS O 2 d iCioTMT F 
ffliES-, ±IB(D)IIII?-eiliJ^fcC'Ef5c -5-LT, mJE'^<D 
H^x— S'^® 1 aitl-OS'- Ax— A (I/F) 50 
S^SPLT, -fi, m2iS^x— S'®Jffllg|52 0 3 blza 
ti-r-So 

[ 0101 ] $p,ir, w®, m2iii^x-S'*iJfflia52 o 

3 bA'f)At3Lfciii^x— S'^, ^®(±m2AtiI/F 
5 0 4|CioTSfiL, iS«iaSS|55 0 5(cfc'Lx-C®W 

-tLT, HBiQS^fDiiHtx- 
S'li®2m* I/F5 0 6^:^)-LTt'x:t -X- S'fiJiP 
SP2 0 5 (pe-^-K®ii^) assi'iis®, m 

2iii«x— S'§IJ®SI52 O 3 b (A4rVt KOJf 




■&) 

[0 10 2] X + A'-#-— O 

SPli. HPai:iliL'‘r+ltSl4|C^-rs I MD^^D-b-v 
■*)—lZ^-oXM^t‘il^t(DVS>-:>X. 3 - 7 > KfljfflgP 
507|Cj:oTUvX^ — 40 1 P*9<DfilS^lllA<tt y ^ 
xf>tL-§)Ci:1?. la— (D:^P-tr •>•+#•— A^'Vx—T-f > ■9' 
4*iESS5 O 2 a-V>C I Sli^gBS O 2 b/cCifi: LT^tl 
■T'StcD-Cfe-S,, 

[o 1 o 3] neiiiasic^T. c I sfflfBias 

5 O 2 b0«fi£$M«EMU^-rUi0^®-efe-i)o C(DC I 
S^raSP5 0 2 bli, ±^LtzC I SWjlJSgP^i-t?®^ 

?A<^^-r-5Fp^s^fg»i-r-5fctoic. -e®iifr-E 

Lfcfil03il^-T— At'-5t>CDT?fc'So 

[0 10 4 ] ^-reoiii. liFams^tbSP-efey. ^ 

^KD^lJCDit^A'^C I SCDii 

-5C I s^-D^i:^fet5-a-rfijfflLrt'-S)(D-e^;h. 

fi. 2 8 8#e 

576 

SB<Diiilg^— S»Jb5 7 7§g<D®mT— SfitCDFal. 8 

6 4ms<Dmm^—‘5‘ tae tom 

• • • 7 ?, 

[0 10 5] I s^iseffl-r-S)®y CCD^iFaliiS 

-ruib-ibz a ammomm^—^i ^tiz 

h LT. 2 8 8®B<D®^^— ■S»ro3S 

[0 10 6] <j7Lx. nmmm^ 

Oo Cl<OlSra{4B1^ltba56 O 1 *<if^lll:;l'5 

ic, *y-'-e<ofc'c^p5«!iSA<if^, 

[0 10 7] 0^|C6 O 21i. liW-x— ^>fiAS7?fc 
Uv ^ff;$*|56 O 3irtkoTf^J5E$^t 

ffi^^iB^aJg|56 0 1 icj:oTi^ai$ 
^i-fc^iFBmBicjfA-r-&o >ifc\ co^irBiT— S'tfASP 
6 0 2A<i»3j^^|zL'5 riifel-T^-^JiA^Bj iz. ^tz 
^<Dfcc^c3«as*<li^«lct^a riiPB^T^— jijfAx 
fij ic. 

[0 10 8] 0^|C6 0 31*. tiw^— •$if^fi£gP7?fc 
y. c I s<7>aiiSgP5^7?^^Lfc®m<D<it^. ^IFaKiB 
^ttigP6 o 1 ic^or^uj^;(xf=^fffl{as<D®iaa). m 
[®i"^.^®iiDti7=®^rofiiA'b>#aif -So ci<Dis 
Hx— 5*f^fi£S|56 O 3A<tt*«|CL'5 
¥Bj ic. *f=-E•<7)fc'C^^5ffllSA<ii3l^«(ct^5 
a»ffjsxgj ic. -E-*t-e4iia^-r-5. 



[0 10 9] -flsic, r^fL'j mmtut)t^^mz\tm. 

-^omSKD Tfe-gj j®^ 

tLriA. 1j£^*'e)fl4ra) 

[0 1 10] tzt^lt. 1 0-1 0803 3-^'A 

LTL'-5„ 

Z4llcd:4xli, -S;1Jg(D@m7!)<atA/T'L^^7"— 5»-V>. 

;Am(c;K S» 

ut'x^(D-m<xmLtzm-^izit. 

lEJilrlirBl-C^-So tzfzL, ;lSA<UiMfc‘5L'(iS^(r 
gg^b-r S< A' b^-(OBAB-V^S/J'fiiA<5tt7;h.y=li^ 

icli. liFBllcJ:oT)l®'®<7)^|ftSA<i5$ttr L^3o 

[0111] C+Vl-M L,!f#gfW 5-4 1 703 ^'j^mx 

It. ®^T^-^>(oji;Sss$«#-ri)fiira(coL'ri$^t. 
^tTl'-5o LA'L, ai^fgBJ(i®mFBllce^B^-rf> Lfc 
ttSg<0«IScDmi7— S'^fgJUcL. -e«»4>A't)— 
^■r^=^OX&^(DX. :$:^BJA<tR3C I S(D®Sgg|5» 
(D4t^(DJ:3^i:, ^Srai4BA<-^7r&-i) t<7>lcot'rii 
Miilb^+tri'AfL'o 
[0 112] ^tz. mmiiim.it— 

®mi:<DIEiStl-<>:-3T^1b^1i-'5(OA<IE{i-e35-SA< (^ 
i$) . ±tmBMizt^z>xitztti^^mttsi±^:zt\tm 
itr*35>^„ 

[0 113] ^tz. ±T:^|S]£D®ja 

2?f:7c(omm:^m^0< mm^tixi^ 

tttti i:, 
mWztji-oXL^Oo ^i^lz. fflFB^f 
^'->^aaiL, io/<^->iz-^Wi-t^tioizmmT 

^t:£^mt-r^ttt\ /\— K' 7 xT± 0 )*iJSi?lA<^t'„ 

[0 114] ^xx. :$^^BMXlt:^^y3l^omMO^^ 
y^^tLX. — ^ic r 3 ;^BISfc 3 >;t<y X— va >j£j 
r3;A^fra?ij Afi:i:LTft]t>+iTL'-5)H-»;5C^®ffl- 
itm-r^xtx. c I s(Daiisgi5^i'iriis-r-5^iimLfc 
®m©^iH^fcCAj:a„ C(DJ:3IC. #KBf-5®*<D® 
m^^•^7t^zwimr^xtx. 

g!»g-^*a^;K-S3;Alllia3>7t?y X— '>3 
Z'}ii^mfi-‘^t>ii:^xtx. ^'X^XtX^i>tz^i■lEm 
FbI A< 7? ^ -5 J: 3 iEDg L r t ' -S o 
[Oil 5] c I S(0jljsa5^i-7?<0g£i^isym 

=f-ot:v7t. ^<Dm<D^^xom:^m^)mToe"j7 
t(Dmmzt:z>x. mmmmoo^otomm^^m-t 

x-stL'ort <fci') c<t 7 ?. cfcyiEfft^fMra^iiA'o 

Tl'-So ^<f^J®a56 0 3lcfclt-5fflM;1l»(Dll 

TIBXO<7):S,tt:^J|- J:oTittB^;r'5o 




[0 116] 1 ) El 7 li, C 1 S 

(OSE*-®! y tf 'V CD e f^CD^i^ 

2<g-efc-i)ffiJ$^LTL'l)o fe-Sl'Ii. C(Da$$gP^J-lc 

^(D tf -V <t t\o T t J: L'c 

[0 1 17] CCDli-&. C 1 S 7 O 1 CDS^(DSI*-IS y 
m^7 O 1 alCjcoriSiV-Sa^;^^®^ (itflCDiS*) 
t. C 1 S<Da^gg|5^lC&fcoT^^®!^;K^C*'-3fcil 
* (^tPBTT'Siam) t<Dmmit. si^^<^is^:h.4'A'o 
C I S 7 O 1 (zP^Jg-r-SC I S 7 O 2CD*^J) 
<DK«^®tyigT7 O 2 a(r<J:c)rgS^?St.;h.7=iiiig (H 
^<0®^) tCDSiKtl-lfLL'p ^tz. C*vt,<DS§il(i, 

f (X) = (K ■ f ( t - 1 ) +L 
t+2) ) / (K+L+M+N) 
[0120] CZ7?, K-L-M-N -f Jl^ 

m^mm) r^fey, ssic^-rcfc^^fojjjuiiigj 

_h7?» x = t — 1, x=t, x = t + 1, x = t+ 2CD 
t#CD#yCDfil<t Lr^toe.^l.-So -CDck^J^fiftti^^ 

itw-r-ss^cD 

0<DtmL<. C;Kl3j:-:)T)S®^CD®»ISc!^14^a^C 
:b-ric, Jij^L7=®*$^fFBl-r-l)C <b*<r»^?)o 
[0 12 1] tztTLlt. #®*CDH(g5(DfitA<®9l=^-r 
,J:3 7ci:t(D7?fcoT. fil Ti i 5j 

A<*Slt^'6fcli'&s mtbCD?#^¥l 0-1 08033-1- 

ri ooj ^itPai-r-s 
E^cDfitik-r'S^. Ell Olcsif cfc-plcSScDiii^S^ 
-r-SCtA<-e#7j:L', 

[0 1 2 2 ] —75. mBO>^^t:Mtz-ty 
Sia, fc<tjUSK=N=- 1 fcJ:i;L=M= 5ICJ:or# 
ri 1 2J -^$)y. ® 1 1 |c^-r<feai=S 
JScDlU^J:y)£ll(rSigr'^-So tiis. C;h.lij8gCD# 

f (X) = (K • f (X- 1 ) +L 
X+1) ) / (K+L+M + N) 

[O 12 6] a^x- 1 fc'j:u:x+ 1 li. UlSlClilSgiSi- 

O. SIISH:ii^*-®(^+tfc4Iii^(DfiiA'e>3?R||gil=i>7K 
y a— '>a>J*UJ;o-CStb-rSo ®1 4(c 

3?feMgit±7:. x= t -3(D<b:#(DyA<P. x = t 

f (X-1) = (P-f (t-3) 
S- f (t) ) / (P+Q + R + S) 



C I S(Da$SSP^tli1-7?<D^<?flSy^TCDe-y + i:^L 
L'= 

[0 118 ] ccDii^ii. ffli^-r^smcDfil^. 
m^li$t)4®mcDfit^#Rg-r-5Ci:-t?3t^-r^, ISPb^ 
■r-sa^^x, XCD2'D^ (fI<t:L'ort<fcL'o JUT® 
i:) (Da*^t-i. xcD 1 o£(Da^^ t . xcdio 
^ (^tL'-pTt J:L'„ JilTaC) (Dam^t+1. X 
CD2o:6(Da^^ t +2i:-r'l)o +LT. #a^CDfii$ 
(X), f (t-1), f (t). f (t + 

1) , f (t+2) itH-r-sa^cDfiif 

(X) liTsBI+^ieir 
[0 119 ] 

• f ( t ) +M • f ( t + 1 ) +N • f ( 

• • ( 1 ) 

[0 12 3] (*i$:^j2) a 1 2(i. C I SCDSi^gP^ 

1? CD y ^+CD e -y + *<-?■ CDfl!2CDg|5$)-C CD e >y +CD 
^<12. Sfg-efc-S^J^jSLTL'^o ZCDli^. ffl^-r-5 
B«XA^^^EmcDamt ($ 7=liS^(D®m t + 1 ) S 
■OCDaiHii: . a^ t *' t) $ t>C:+CD:£®ScDa^ t — 1 ^ 
■CCDSigI (Sfcliamt + 1 A'b$P,lr^CD:6PS(Dam 
t +2^-CCDS§gl) tli^mU^tzHi. ;itl.e)(Da^lC± 

IH 7 -I- )L'S'^g!{^^»-r^liF 0 llijE«ir*li<f 0 N„ 

[0 1 2 4] CCDa^. t — 1 UliJfe 

< , a^ 1 7f)'?,cDsg8iA<a^xA'C,®m t 
^LOEf^j:5Jti:iaei-fc'5. Si^cD®*r*S)-5o ccD 
®m$x-ii:fi)o a»i-. am t + 2 cDit^y y (c# 

am t + 1 A'^cDsigtA^amxA'^® 

mt + 1 ^-CCDa§SI<t^L< 7 d:- 5 J:a^i:^^CD®mx + 
1 -efc-i), a 1 3(C^-r 3jRM3S*'t>af>+l-5)'7-f 
^ISlctt-r^lNT, Tiatt»5e(cJ:oT^tot)+t^lit 
A<, urBi-T'SamxcDj^yiEst^ffiiT'fe-So 

[0 1 2 5] 

• f ( t ) +M -f (t + 1)+N-f ( 

• • ( 1 ) ’ 

-2CDt #(Dy*lQ. x = t - 1 CD <!: #CD y A<R , x = 
t<r>t’^<Dvt^Sfz':>fzt-t^t. f (X-DliTIB 
t+»5Elr<feor#ffl$;h-€>o 
[0 12 7] 

+ Q • f ( t -2) +R • f ( t - 1 ) + 

... (2) 



[0 12 8] ai 5(r:^-r3;:J;§ISS±-e. x= f (X + 1) liTtBff®itlc.fc oTffm 

t + 1 CDi:#CDy*<T. x = t + 2 CDt #CD y *<U . x $*t-5c 

= t +3CDi:#CDyA<V, x = t + 4 (D <t #CD y *<Wf£ [0129] 

f (X+1) = (T - f (t + 1) +U - f (t+2) +V - f (t+3) + 

W- f (t+4) ) / (T + U + V+W) • • • (3) 

[0 13 0] +LT. ±IB (2) Sfc'cfct/ (3) iC^ -So 

(1 ) ’ 5 ClcftA-r^Ci:lcJ:oT. [ 0131 ] 

f(X)=A-f(t-3)+B-f(t-2)+C-f(t- 



1 ) +D • f 




(t)+E-f (t + 1)+F-f (t+2)+G-f (t+3)+H-f (t 
+ 4) / (A + B + C + D + E+ F + G + H) • • • (4) 



[0 1 3 2] fcfc'L. A/ (A + B + C + D + E+F + 
G + H) =K/ (K+L+M+N) • P/ (P + Q + R 

+ S) 

B/ (A + B + C + D+E + F + G + H) = K/ (K + 
L + M + N) -Q/(P + Q+R + S) 

C/ (A + B + C + D + E + F + G + H) =K/ (K + 
L + M + N) • R/ (P+Q+R + S) 

D/ (A + B + C + D+E + F + G + H) =K/ (K + 
L+M + N) • S/ (P+Q+R + S) +L/ (K+L 
+M + N) 

E/ (A + B + C + D+E + F + G + H) =N/ (K + 
L+M + N) • T/ (T + U + V+W) +M/ (K+L 
+ M+N) 

F/ (A + B + C + D+E + F + G + H) =N/ (K + 
L + M + N) • U/ (T + U + V+W) 

G/ (A + B + C + D+E + F + G + H) =N/ (K + 
L+M + N) • V/ (T + U + V+W) 

H/ (A + B + C + D + E + F + G + H) =N/ (K + 
L+M + N) -W/ (T + U + V+W) 

[0 1:3 3] ^(T> 

itgf® 4 i^iSmcD 4 8 

SfcA. B, • • •. H(D(#(i. 01 6l-^-TJ:5JEi:3;:fe 
MiS-h'C, x=t— 3» x = t— 2» ■ ■ x=t + 

4<Dt#CD=&y6Dflti: Lr^«)f)tL-5>o 

■efcort. J:L'„ 

[0 13 4] Un. ±IBC I S«fe1g|55 O 2 h<D^U. 

6 O 1 . ASP6 

O 2 O 31*. l'-rJh.t04(C 

5^-rs I MD^:^P-b V-+— 
fcoTs 0 5(CS^-rPT V K*i]epgP5 O 7 
U V A — 4 o 1 y JIStL c i: 

T% l^-(D:^o-b-y-9— AWBl(iaitaigP6 O 1 . ISfel 
ir—^ if ASP 6 0 2 S'fffiESPe O 3^f 

Lr^SE-r-5t.<Dr'fc4<, 

[0 13 5] O^IC. 01 7l*C(DfgB^<7)||]5g<75fl$®|r 
A'A'-50#^«iS^a0. ®^<DMlEffliS(7)¥-lil$^-r:7 
P— + + — F-Cfc-So 0 2lr^-*ISffi{aL^>y F2 O 1 b 

siA<. 

4>ftt]»SP2 O 3 b 2m^immzfci± yV— 2 0 

4 blcA*L/t^i^S. <byi¥*ffllcl*. 05(c^-riSlA 
* I / F 5 O 1 •€-CDA+ ++— ®®®iSSP 5 0 2 

|CA*L*=^J^T?. A^ ++-®^ffllSSP5 O 2. 
Mlc|*04|c^rs I MD^:/p-tr V r?P—+ 
+ - hlcJ:*«iS^W5S-r-l>o 

[0 13 6] — ®^«iSSP5 O 21*. ^^yZf 



S 1 7 O 1 T?. ^■rXtSLtzmB^—‘9(Di'3L—^'( > 
0#|C. z^^yzfs 1 7 0 2~S 1 
7 O 4-C. ±iiELfcC I I S(D51 

{.fzmm^—9 ^ ^ c 3 = 

[01 37 ] ^-r. A+ V ::^s 1 7 o 2 -c. HSfccD®* 

■X— (D3EL^(0'4’A' ^ L 

7=fflFBH4B^^tbf-5, +LT. x+>y;;7’si 70 3 
■e. ffi^{i«O)05ZlCD®*7^— 

fztjimm^—si («Fb1t=-i>) $e.ic. a 

+ 'V^S1 704T?. f^fiE (IfH'T — 

^) ^.hiBiSFBuaai^SA-r-So 

[0 1 3 8] +(Dft. SF ^l-A+y :^S 1 7 O 5 7?^^ 
+ +— rlilE. T^^yzfs 1 7 O 6T-MT F^|IE^J6L 

f=^. 4 :ap— ++— 

? I*. mittl*II/F503 ^ 2 

7^— 5»fl|PSP2 O 3 b{zmtl^*l^o 
[0 13 9] \>i±mmLtz:^mm(DWim\ziijn\t^ ffiis 
(DC\ s^-0ti^1ht>-^xmm-t^z.t\zt^is.y. ^ 
a>ililSSP^T?a)®i^T— 1 s$S!*0K-v>«is 

[0 14 0] 01 8~0 2 O*J*:t/0 2 1 ~0 2 31*. 
iie3feS«T'+*i+';t70 2 6 fccfci;0 2 7 lo^-r * 3 fc#f 
y 4ir L ^ •:) tzmm^. :$:Sgl3T?l* if<D*: 3 l-ffifel 
• liiE-r'5A'^^L^=iJiBJ0r*fc-5), 

02 6*>*:t;0 2 7|CTF-rt(7)i:|^— T'fe-5*<. 

T'(*C I S<D3I$SSP^J-T?a>®*ir— 

;):^SP5J-*«St y ® <t L^ 3 L /* 

[0141] ?S*5. ±jzELfcHJffi<D)f^^T?l*. 

®mi:020m<t(DS§Stlcd:ori*. :£:&=& 2 0T* I*/* 
< &a#4®ro®^^#fig-r-5::i:T?J: yiE5t?EffflrBlS- 
fc'CJ*3<fc7(cL7=A<. 
ofcT'-'SKDfilfflSM. 

l*J:t'(DA'. HSI14t^^$4x*CDA'JEfi:(cJ:-DrM7* 
z>X<i>o 

[0 14 2] frtAl* AP 

PalSt^— Kj ^SiT^ff3tl~ISS7?^-5*:3l::Lrfc^. 

(* jfiS§ 8 ® ^ I- *: * j*^«Fb 1 i: I ' 3 <* 9 (= . M0 ® ft 

JS I- MM ^ 16 It -5 <fc 9 (c L r t J: L 'o 
[0 14 3] tztz. C<7)l6Sl*lD'i>#(cl*^i-A'y-:5t, 

i:Al* r^c^^-Kj A<l6S$ttrL'^li^|cl*jfie^4 
®^. Kj A^16S$ttrL'*Ji#(z(*ifi®8 

®«i:l'9*:9(-. fc«iSJtt;JSle(::E»J-r‘5*:9l-L 




<feL', 

[O 1 4 4] 

L^AI#Ara(7)il::li^j-A't)J5:L'Ci:t^L'o C;fxlcS^ 
L, itS|5(DPCfl)iii®)tfifTS^LfclS^li. liSifP^® 

[0 14 5] tzt^it rx^FA'^h— Kj *< 

l5^3F^T,rt'‘5>li-& (CCDMFP^X^-V-^ — turfij 

icii. 

fc'ZJjCLx, r^e— =E— Fj *<|gS^:h-rL'-g>li^ (C 
OTMFP^S^titLTfiJfflLrC'^^^) l-li. 

4 <fc ^ ^*3 c -5 j: 5 (- L T t cfc I'o 
Co 1 4 6] Jii$ufc»)5£<off5®-eii1iFBl-r-?>® 

mii 1 f>{cP^gA<±*<o 

TSS^IXy«^a)FBlPMA<!0l5^ofcSS^; C I S(D*Sigg|5 
^-C^^-r'5®mA<1*8S®i:)Sofcli^lc(i. CCDfiM 
LT L''5eiS^j‘(D®«7"— S> Ic L 

rt,J:t'o 

[0 14 7] ^#Fb 1-T-5®^X i lt^<Dm.m(D 

®f^ t i:te^(7)®^ t + 1 i:®i4JFBllrS,i,i:ld:®t><fL' 
(D7?, tzt^ltx i t ^iIlc^oTL'4^l^ t <0S«^^5i 
<‘^-5’Ef<!:a)PSA<j6:'^7?is-5)o ClcDli^OX -< 
at. ®8*.t*lr^-r 

[0 14 8] ±i$L7::IIJ6(Off^^-CI*C I S<7 )Fb1 

PlIii:ro(4®T?t-^-efcSc:<!:^<5^L7rA<. mmo) 
SlD°B-eiit7-rA'**<f,S§i6lc(f too#*<3c,'5o -e-ci-c, 
fc t. *' i:tf)=&ajiss?»r*(tsg*-a y ^^(os§g6^ lEstic 
jl^LTfe#. ai^S§ill-fet7-arr. #®)2®mirSH+ 
•s^.aoiSfl ^e»] (c9iS-r -S) <fc 7 ic L r t j: t'o 

[0 14 9] 7=<!:x(SSaa)0 -V h#-§-A't=& 

ffira(4S7?OT X -< # -5 J: 3 ^e^— 

Lrfc'#. 

®T*C(D^— LTfcltlS. 
i: C /j: 5 C <b 7t)<pl 

[0 15 0] 7j:fc\ ±SELfcllJ®a>ft$^-eii. A^F-v-^ 

L'^7lf rz^j UrUiB^L 

H[^a)^±?Sjt)'p)tTPa(::i^A'oT. L'^7lS Tn 
^J l:::^gr'l)A+A':»---C*+L«. #RB,-r-5®^li* 

7S-5, 

[0151] ^tz. ±i$Lfc*J6a>ffJS-CiJiBJL*:®® 
0 2lz^-r7^Q-bX • =i> hP— X — 2 1 

-2 0 4 b*<SlfT-r-5Ct(CJ:xTSIS£2F4X'5o -05^ 
P^xAliROM. HD. FD. CD-ROM. MO. 
DVD. I C*— K^fircDC P U-C?Bg*-ISiy^*6^fIBSS 

c<D!««ycj:xr®is-r'5 



Ct*<T'#-i)o ^fc. -f ^"V h^f ifCDt'V ho — 
L7r®Uit^^T'fc-5, 

[0 15 2] 

ia±iJiB^Lfc^ aicii^jsi iciettcDfi 
B^|ZJ:*VIS. aiK$4xfr«aO)C I Slcd:xTSc^a^ 
4^fc®«^^fiE■r^®^5as^alc^5L^T. «a<D®m 
X— 5< (D ?|J 0 A' 6 ® — Si *< A ^ L r L ' -5. ^ ^ 

af '5fflFBH4S^tti#©<!: . ffIBIirBlii«1liai#IS(c J: 
oT^ajSHfc<4aa)®ja(D i $ 

#fiB UTfJlBA^ LT L'^®mir-Si -SISPb^x 

friBitFBmsiiiai^isir<i:or^ai^ 
tufcfiEai-fllB^lFBlx-^if^iS^ISI-ctorftJSS^xfc 
®m^— si^[fA-r^mi7"-‘Si[fA^is<t. 

<D7?. l3E<J9-®J^^t7d:ANo7=®m<DfitA<-€-<7)Jlj2CD||^|r 
A^4x. CtU-d:xT. y 

L tzmm^—^ c i: y (c 1 1 Jtc -5 ® 

»<D ^ teih-r -5 Z i: *<^tg^C®^«iS^S A<t# P, H 

[0 15 3] ^7c. IS^lS2(CfBttCD*B^(-<fc;h-fi. fl 

IBW^^I lrfB«(Dl|BJ|cfclNr. BjfIBfflra<4«^ai¥- 
K*<. frisc I s<Dg^<D^<?^aym^i::<fexri^i^ia 
•b^tzmm^—^t^mc i sicpu^-r-sc i scds^d 
om^m y i- <fc o r i^ittzmm^—^ t cdfbI 

uT^^ai-r-scDt?. 

C I S0mf^u^lz^tzz)tztzibtzm:^^i^*tfj:t'‘-z>tz 
^0)^3ncDii^iwi^^at4x7c®*<DfiiA' 
p.^ts • Sfcb$^T. ;$:*fe^-<#{iaic»A$;h-. z 
^xic<feoT. m^m'')mz'^mLfzc i scoasggpsi'CD 
®*-x-Si^fflFB^t'^Zi:T*. ^<59-ay(ci:tJSa®M 
B&ih-r -5 Z t A<W«g ® AM# P. ;K -5 

[0 15 4] ^fz. if^S3(-IB«(0f|B^(Cj:;h.lS. M 
IBISES 1 2 i-tBacD^Bjlzfc'ixr. ®IB 

fIIBl®FBHaa^ai^lSlc.i: xT 

^^fz^^m.(D^m<r>'pu < 1 1 1 n 

d:i/e^(D'>^C< irt 1 0(D®mr— S'$#figLTmrlB 
i):^Lri'-5ffi^Tr— S i ^ flpj5£'^'-5(D7?, c I scoass 
Si5»lc fefc X P>*xitcA'x fcH^cDfilAM 

^(Dmm • ttS<DSI[^(z|5S^aP.^X/=®g<DfilA'P>«IS 

XT. 

vm^m y 1 - <b t lEf 3 tt=tiz. 

Si^flia^ffi^A'O^aicfe'Z 7j: ozt A<W^ii®««ft 

b 4x -5 i: i' 3 ias ^#-r -5 o 

[0 15 5] ^7=. »^S4lZfB«<Dfl?giCj:4x«. W 
IBW^« 2 ^7rli»^a3 lc|B«<DI?BJ|rfca'T. MIB 
liPBlx-Sif^fiE^ISAM MSBC 1 S (Dg^coggiif® y * 

I sic^^-r-sc I stDgiBcDK-iv-ffiy^^ 
i:'3l'T®jZl<D®mx— S i (7)3 tCDifCD® 




^5^— C I S(Dil!SSP 

i^t'ML'TL'Sd'lcJ: 
oT, 1SraB#|rjgiaii^(735^CD<!:<Di®*A<#fig^*i-5 

^ lEsticfflfetr * c t y ic i: t n? a s 

M(D'^ib^m±i- ^zt A<^m^j:iMimmmmmA<mi!h 

-sto'asasifs-rso 

[0 15 6] ^tz. ii*^5lCtBt£(DSIBJ|Cj:*t(f. ffr 

8H»5l?« 2 3 IClBtt<7>H0J(cfc'L'T, MIB 

izttzSi'^X^SlO^^M-T—^ 0)3'^<Dt'<DlMiM-T—‘$‘ 

or, ii^mizmmmm(D5-^0t’<DmmA<0m$^^ 
y , z^tiCcfeoT, m^si^j^i-^mutzm 
m=r-^ ^ igs 3?^lfcS®CDiE5i$ rlifel-r -s c h r , 

SE^® y ic <>: t ’S a iia<o^'(b^'ES <0 u^;u^r Wit 

f ^ c t 

s-r^o 

[0 15 7] i*^JS6lcaa|g(Df|BJ|cJ:^t(S, Htj 

isii^j ® 2 s 3 icfBSto^Bji-fcL'r , itriB 
sif^iiE¥is*<, w^^'ssiib.Mzmm.tmm^izm. 
$ tL -5 A' ifft ± I C EP ®1 $ tl -5 A' I C <fe o r ia <0 iii ^ -r 
—^Oo^OizOm^^—^ '5<0 

r, BE*-®tt>*tfciiiaA<aA^$*l-5)<7)A'EP®il$ti^<OA' 
iccfcoT, 

+t.S< 0 A'A<MAf y, C;h.lrJ:or, SE*-® yB#lc^(:mL 
fzmm^—^ • Ensii-ett^^h-rc® LfciEjt^ r^i 

Fel-f^ctr, 

WCitS CA: U'<;u^rfflUh-r -5 C t A<Wfi6^Cima«iS^ 
«A<» e, 1 1 ' a sas ^ #-r ^ c 

[0 1 58] ^A:, lf^«7lC|H®(DfeB^ICj:*XlS, gf 
IBtt^«2^A=liif^«3(rfB«<A)f§B^|cS3t'r, gllB 
s«f^a^isA<, gjiBc I sowL^(j)m^m)m 
^t^mc I sici^s-ri>c I s(Dm.^<Dm^m'')m=F 
t<omm(z=t tni^xmi&omm^—^ ^<D 
r, c I s(oa^sa5»ri*«^lxy^^(O^PiA<iii^i ® 
^J-Ja±(cr^txr L'^ t #ii, -5-0<i«lc:aSS(Offlraa?- 
^»A<f^fie ■ }f A$;h., ^*il;J:or, Ki^lSiy^lc^i^ 
\.fz^Wi(r>mm=r-^^^m-t^ztx. 
t o mm<D'^it^m±-r ^zt 
A<» i: t> a 3as^ , 

[0 15 9] SA:, lt*«8lcfBt£(D^?«(Cd:;|xlS, gf 
IBi»^« 1 ~lfS?«6<0L'-r^tA'-O(CfBtt<7)||BJ(c33 
L'r, griB^iraT^— 

m^o 3 jRsssA' p>4x-5«i&^ ^ff-r i) r t rgr 

iB^^Lrt'-Siii«x-5f^ftj$-r-5(Dr, 'fL^Ltzm 
S< li 3 5 >jMJS 3 :^7t? y jL- '> 3 (c j: o rffi^ 

$*l, Cttl=J:or, SE«^®yB#lc^^LA:il^T?— 5» 
^ «)tft5-riciEisiici«ra-r -set 
A^^fg ii;h, -5 i: L^ a sas ^ #-r -I) o 



[0 16 0] ^tz. »^i»9lz|ett(DS5BJ|Ccl:*tlS, M 
liS$ttA:ffiSE<OC I S(c<fe-or^i^lSt.*l.A:iia^ffliE 

•r-S)iia®a:^j£(-ib'L'r, 

mmxmt. gHBfflrBi{4«<tajx?ir«iai$;h-A:tiscD 
mm<o 1 ;AS:^isj<Diii*a"— $t $#Rg urgifB^?^ lt 

griB 

fflfeH4M«ltilXSreibb $HA-i4MlcgilBarBia^— Si ff 

Kxnt^ $^^A:<0r, ii^®f>tl^fA'oA:i®iil<Dffi 
A<^-CDJS)a<A>lll^lciS.iS-®Jt.*T-A:li^CDfitA'f>lt^ • W 
aj$+ir, 2^3|5&-5)^#<i«|c}fA$H, ZHlzjz-o 
r, m^m''jmiz^^Ltzmm^—S‘^mm-r^ztx 
BA-m '■jizttuo ^m±-ti> z t A<^#g^p 

A<t# f, -5) <t t X a Sbm ^ #f -s o 

[0 16 1] ^fz. i»^«1 OlrIBtEcD^B^(rJ:ixli. 
gifBii^]S9 icfB«cDS§Bjicfc'Lxr, gnBiifema^tb 
x^rii, giiBc I S(0fi^(0iS<^®y^^izj:orK 
^mihHfzmm-r—^ i sici^if-r-sc i s® 

m^<DB^m^)mi^\zj:-oxB^^ioMzmm^-‘S‘ t 

Lxmnn-^a) 

r, C I Sroa^SP»(C$>A:oA:A:«)lC^^®if>tl.Aj:AN 

aA'e.«^ • »aiS4xr, ^;3fefc-5^#eai::»A$ 
4x, Z^ICckr^r, ^tf^®yB$|ci^^LA:C I scoa^ 

^ztx. I5E^®? '■Jizt^t Aj: 

a ®acD^ib^ i»jh-r -5 r t 
tj +X -i> ^ i/X a sas -5 o 

[0 16 2] SA:, it^JSl 1 lcIBm<A)f§BJ|cj:;h.lS, 
MIBsf^a9^A:{ii*^« 1 OlcfBSECOS§B^(cfcL'r, 
mmws^—si i^axfir li , grtBM^niaftiaixsr 
<^ai5F;h.Ai<iacDagj<o'>^j:< tt 1 ■zxDmm^—^ ts 
^XfmWiCD'J^'td: <t=t^ OCDUma^-S' LrgIfB 

c I scoMU^ 

U^lz^tz o tztztbizB^^^itUii^ o A:iii*®aA<, 
-eoaa • a^ronKii~a«v-®t.*xA:iijm<A»aA't>a^ 

or, B^f^'’)mzx^y^fzmm^-9^m<^-t^zt 
'-jizt^tjiommo'^it^ usih-r •& 1 1 1 ic , 
^iS^S^S^A'-oBaicfo' c A* o - 1 A<W#gA*®a«ft 

[0 16 3] ^A:, if^ai 2|rfBtt<Ofg0^|Cj:tttf, 
gIIBii#«1 0^A:liif*]Sl 1 l=IB«(A>f|BJ|cfcL' 
r, griBlfFelx— ^'fgjfixsrii, griBc i swg^co 
i sici^^-r-sc i s<d&^<db 
*-®t y m^t<Dmmiz 1 1 -:3L'rsia<D®mx— s* a> a 
*.0)<5:(0®m^-^'^#flB-r4A'^3ig-r4(Or, Cl 
s (©asssp^i-riiE^^aii y m=i-<r>fmii3^ii<n < ?> I'PjLxr 
L'-5A'|C J: o r, a A.<Di: (D®*A< 

#P.$*t-5<A)A'A<a^f y , C:h.lcJ:or, SE^-isy^c: 




xmLtzmm^-^ ^ iEjticiiira-r ^ c t y iz 

[0 16 4] ^tz. 3lC|5«<Df|B^|Cj:nii. 

frlBW^^i 1 lcfB«a)f£B^l=fc'L^ 

^Mzmmz=tt'5i^xmm(3>mm^-^<Jioib(OE(j> 

il^^— 5<^#fig-rSA'^^S-r-5CD-C. tS^^HTL' 

^nMLfzmm^—9^mm$j\xfzm&(Dmmtsxmm-t 
;u^ T?fflijh-r -5 :z t 

[0 16 5] ^tz. lf*Sl 4|C|attO)fgB^lCj:;h.tf. 
«tllBi»*«1 0^/tliW^J® 1 1 IcIBttCD^BJltfct' 
r, BfriBiir^T— 

iffi ® ± I c ^ ^ -S *' ffl $ft ± I :: EP BIJ ^ •S A' ( - <fe o T J1 

9i^-r-5<OT?, i3^*-«ie>^rfcH^A<a5^J^x-5a)A'EnBil 
$+l- 5<0A'IC J: oT^ ttWB#|c^jaiiiS<D 5 ^><^ iT(0® 
^A<#^$n-5><7)A'*<M^cy. C*l(Cj:or. U 

mz'f^MLtzmm^—^ ■ EnBij-?-*i-?4x(-jSLfc 

it^mm m wi-js ctz U'^;i.^T*wiih-r -5 c t tmmti 

[O 1 6 6] Sfc. iS^IIl 5ICfBtE<0S§BJ|Ci;h.l^. 
flfBiS#:®l 1 icfSttro^B^lcfctN 

r. SIJIBISPbIt'— S« ffJi!tX^-Cli. MIBC I SCD^^tD 
I sici^}g-r*c i srog^jcDH 
y (D Pel flic 1 1 ^ 

!iSi-r^<Dx^ c I s<oasga55i-T'gg*-isy5^^(DPpiPiA< 
iii^ie^i-Jii±icBaL'ri,'-i)i:#i*. -?-a)ijiBlc«?Sa> 
ISPp1^-5iA<f^;iK • }fA$4x. C4x(c,i:or. lf^®y 

y ic i: t, a ^ RSih-r -S c t 

i: I' 5^*^ #-r -5. 

[0 16 7] ^fz. if^«1 6lc|B«<7)f|BJ(cJ:4^|f, 
BtJfEi«^J®9~ii*^1 4<0l'-r*tA'— o(ciail(OSgBB 
IcfcL'T, MIBfflPp1-r-^»f^l5fcxe-C(i, ^iZKDiiim^ 
(zm^(D 3 jJiMiaA' ^ c 

ir-CWIB^^LTt'-SiS^^— 

Lfciii^-x — 5* li 3^ffl?Sa y i— V 3 >}£lzj:r3 

^—$1 ^mm^0mi&iini±^m^j:t>riz]Emiz^^-t 

■r^o 

[0 16 8] ^/c, W#]S1 7(C|Em(DI|BJ(rJ:;h-li, 
ISSSKDII^t^— (DJ iJCDi^iA' f>li^-r— ^ LT L' 

s^ae^^aj-r^ttPpmfi^imxsi:, friBSPanaBit 



thxmxtkai^titziim<D^m<D i :^^^:^i^<Dmm^— 

9 ^#R§ LTtfltB^J^ LTL'^Um-x— S» -Sit 

raT-^S'f^fi£xS<t. BfFlB4!gra{4M«IUJXS7?^aj3?;tx 
tznmizrniBBmm^-‘$>i¥f^xmvi^m^^tzmm^- 
SitfAXigt, 5^^f£a>T'. K 
A' o fciii^<DfilA<-?-<0)S jacDHIglcS£^®l ^ 

izmA^ti, zHizj:z>x. m^m>'jmizxmLtzmm 
xMA-m ‘■jizttKi:^ mm<D'^it 
^m±r^z t A<pi#g^czi > \fzL-^m^^ y ^#i)SfB 

[0 16 9] i*^«1 8lCfB«CDf|BJ|c<fe*tli, 

miBii^jai 7(ciBiE(D560JicfcL'r. iriB^iPpifitM^ 
ffixsi?(i. (JiiBc I s(Dm'^<om^m'’)m^iz^z>x 
t^mc i sic^m-r-i.c i s 
(om^<D^^m'')m:^izj:-:>xm^m.i^ih,tzmm^—S‘ 
i: <OPp 1 ^ il^ -S* A^^C^ L r L ' -i. {4M i: L r l^lta -r -1) 

(DT?, C I S<D31fKgi5i^lcfc7cofcfci0lci^fl^lX<b4tAc 

A'ofciii«(DfiiA<. ^omm(om^.izm^m^^tzmm 
COfitA't>Jt^ • Scai^F^xr, :^3fefe-S^#<4S(cJfA^ 
C^tlCcfcoT, ^*^®yB#lC;^^LA:C I SOa^ig 

■5 Haro^-lb^ l»iJi-r S c <!: A^^^Af 3 > eo.— S« 

15 y 1 1 ' 

[0 17 0] ^tz. ii^JSl 9IC|Btt(0gBJ(C^tLtf, 
mltBit^Jl 1 7 1 8 lzfB«05SBJ|c fc't' 

T. fJlBfflPpl^-^if^liKX^-pli. MIBfflPpmB^tUX 

si?«itti^F+Lfciisa)aM<D'>Jtc< 1 -oomm^— 
t=t 1 ZXDmm^-^ ^^MLX 
ffilE^i^Lrt'-Siii^^— ^ ^f^j*-r-5<o-c?. c i scd 
ajggp^lcfefc -:3 c,*T,Aj:Avo f^iimcDfil 

A<. -?-<0ilBfr • iE^(Dllf^(ci^«^®ie,iiA:iii*<DfitA'^ 
4s3tefc€>-<#i4®ir}iA$+i. ZH 
izjzz>x. mH'S!smm\zxm[^tzmm^—9t:nm^^ 
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